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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,2,3,10,23,28,31 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Cohen (patent No. 5,1 15,506) in view of Sato (patent No. 5,459,682). 

1 . Cohen taught the invention substantially as claimed including a data processing 
("DP") system comprising (As per claim 1 ): 

2. A plurality of register sets (Normal register set and alternate register set)(e.g, see 
figs 1 a, 1 b); an interrupt vector generator for generating an exception vector associating 
with the interrupt handler, when the processing system receives and interrupt (e.g., see 
fig. 2 and col. 3, line 64-col. 4, line 8); mapping logic coupled to both of the register sets 
and the interrupt vector generator for selecting on of said plurality of register sets to be 
used by the interrupt handler (e.g., see col. 3, lines 13-45) wherein the mapping logic is 
programmably provided with a correlation between the exception vector and the 
selected on of the plurality of register sets (e.g., see col. 3, lines 13-45). As to the 
limitation of the register sets being shadow register sets the only requirement of the 
registers sets to be shadow register sets is that they are the same in size. Each of the 
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registers sets of Cohen are the same as the other register set and therefore each 
provides a separate shadow register set. Together they provide for plural shadow 
register sets. Cohen did not expressly detail the shadow mapping logic comprises a 
plurality of entries, each of which is programmable to associate exception vectors with a 
at least one of the plurality of shadow register sets. However Sato taught storing in a 
data memory register select data that is used to by a register set selector to select 
which register set would be used when a particular interrupt occurred (e.g., see col. 3, 
lines 2-32), and an interrupt memory (63) to store the content of the select data memory 
(44) where the data used to select the register set for a particular interrupt can be 
changed using register set select change enable data stored in program memory along 
with vector data(51 ) (e.g., see col. 4, lines 4-37). As to the plurality of entries it would 
have been obvious to one of ordinary skill that since Sato taught plurality of interrupts 
(e.g., see fig. 3 and col. 4, lines 20-43) and storing data for determining which register 
set (e.g., see fig. 1 and col. 3, lines 5-37) was to be accessed during the interrupts then 
the Sato system would have contained plural entries for the plural interrupts (e.g., see 
fig. 3). This register set selector along with the select data memory and interrupt 
memory and program memory that stored vector data[that relates to a leading address 
of the an interrupt service routine see col. 3, lines 17-26], register set select change 
data and register select change enable data that is selectively accessed for altering 
which register set is accessed during any particular interrupt of plural interrupts in the 
Sato system provides for the claimed mapping logic and interrupt generator. 
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3. It would have been obvious to one of ordinary skill in the DP art to combine the 
teachings of Cohen and Sato. Both references were directed to the problems of 
efficiently switching register sets upon occurrence of an interrupt (e.g., see col. 1, line 
55-col. 2, line 25 of Sato). One of ordinary skill would have been motivated to 
incorporate the Sato teachings of storing data for changing the register set in rewritable 
memory at least to provide for a more flexible system facilitating real-time interrupt 
processing (e.g., see col. 2, lines 6-25). 

4. As the limitations of claim 28, 31 , where the features discussed above are 
claimed as program code for providing the elements claimed since Cohen system 
comprised processor on a semiconductor chip that provided for interrupts it would have 
been anticipated that the features would have been programmed for controlling the 
elements as discussed above. The use of hardware or software for the particular 
portions operation are equivalent implementations merely determined depending on 
cost/speed necessary for the system. 

5. As per claim 2, Cohen taught each of the plurality of shadow register sets 
compromise a plurality of duplicate register sets comprise a plurality of registers that 
duplicate registers of a general purpose (GPR set) (e.g., see col. 3, lines 7-28). 

6. As per claim 3, Cohen taught the correlation comprises a maps an exception 
vector to one of said plurality of shadow register sets (e.g., see col. 3, lines 29-63). 

7. As per claim 10,1 1 ,12 Cohen taught a status register, for storing data 
corresponding to a current shadow set, and a previous shadow set (e.g., see CSC 
register and CSC 1 register (e.g., see fig. 1C). Sato taught storing data comprising a 
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program status word for the plurality interrupts as to which register set was to be used 
for the particular interrupt (e.g. see col. 3, lines 8-12). Therefore one of ordinary skill 
would have been motivated store in the program status register data for a current 
register set and a shadow register set indicating the register set to be accessed for each 
interrupt. Clearly one of ordinary skill would have recognized that in at least one 
implementation of the Cohen and Sato teachings the data for the current set and 
shadow set would have been stored in specific locations wherein when the a change or 
register set would have been performed the change in location of the data would have 
occurred. This would have facilitated the system in accessing the data for the current or 
shadow data at the location of each would have been established. 
8. As per claim 23, Cohen taught a microprocessor (semiconductor chip 12 with 
CPU 14) having a first register set (normal register set) for use by non-interrupt 
instructions, and a second (Normal register set) and third register sets(alternate 
register) for use by interrupt service routines the microprocessor comprising: a vector 
generator, for generating exception vectors corresponding to the interrupt service 
routines; and mapping logic, coupled to said vector generator, for selecting between the 
second and third register sets for use by the interrupt service routines based on a value 
of said exception vectors interrupt (e.g., see fig. 2 and col. 3, line 64-col. 4, line 8)[ 
Cohen taught in the body of the claim and plurality shadow registers however does not 
reference first register set and does not require the first register set and therefore the 
use of a first register set is given no weight. 
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Claims 1,2,3,4,7,8,9,14,15,20,22,23,26,27,28,31 rejected under 35 U.S.C. 
103(a) as being unpatentable over Maupin in view of Sato. 

9. Maupin taught invention substantially as claimed comprising a data processing 
("DP") system comprising: (As per claims 1 ,2,14,20,22,23): a plurality of shadow 
register sets with addressable registers (46a,46b,46c,46d, 46e,46f,46g) a least one for 
default task and plurality of register sets each shadow register set dedicated to a 
different interrupt source (e.g., see col. 2, lines 56-64); interrupt vector generator (e.g., 
see col. 5, lines 35-44) and shadow set mapping logic coupled to register sets and 
interrupt generator (e.g., see col. 6, lines 16-32)[task-lds assigned to interrupt sources 
and execution core correlates task-ID to interrupt source and using interrupt task-ID to 
select register set (46a-46H). 

10. Maupin did not expressly detail the shadow mapping logic comprises a plurality 
of entries, each of which is programmable to associate exception vectors with a at least 
one of the plurality of shadow register sets. However Sato taught storing in a data 
memory register select data that is used to by a register set selector to select which 
register set would be used when a particular interrupt occurred (e.g., see col. 3, lines 2- 
32), and an interrupt memory (63) to store the content of the select data memory (44) 
where the data used to select the register set for a particular interrupt can be changed 
using register set select change enable data stored in program memory along with 
vector data(51 ) (e.g., see col. 4, lines 4-37). As to the plurality of entries it would have 
been obvious to one of ordinary skill that since Sato taught plurality of interrupts (e.g., 
see fig. 3 and col. 4, lines 20-43) and storing data for determining which register set 
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(e.g., see fig. 1 and col. 3, lines 5-37) was to be accessed during the interrupts then the 
Sato system would have contained plural entries for the plural interrupts (e.g., see fig. 
3). This register set selector along with the select data memory and interrupt memory 
and program memory that stored vector data[that relates to a leading address of the an 
interrupt service routine see col. 3, lines 17-26], register set select change data and 
register select change enable data that is selectively accessed for altering which 
register set is accessed during any particular interrupt of plural interrupts in the Sato 
system provides for the claimed mapping logic and interrupt generator. Further as to 
the type of memory (i.e. registers that stored claimed data) One of ordinary skill would 
have been motivated at the time of the claimed invention to utilize high speed memory 
(i.e., registers) to facilitate the real-time interrupt processing and register set changes as 
taught by Sato (e.g., see 2, lines 7-27) and take advantage of the reduced cost of 
memory at the time of claimed invention versus at the time Sato patent was filed. 
11. It would have been obvious to one of ordinary skill in the DP art to combine the 
teachings of Maupin and Sato. Both references were directed to the problems of 
efficiently switching register sets upon occurrence of an interrupt (e.g., see col. 1, line 
55-col. 2, line 25 of Sato). One of ordinary skill would have been motivated to 
incorporate the Sato teachings of storing data for changing the register set in rewritable 
memory at least to provide for a more flexible system facilitating real-time interrupt 
processing (e.g., see col. 2, lines 6-25 of Sato). 
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12. As the limitations of claim 28, 31 , where the features discussed above are 
claimed as program code for providing the elements claimed since Maupin system 
comprised processor on a semiconductor chip that provided for interrupts it would have 
been anticipated that the features would have been programmed for controlling the 
elements as discussed above. The use of hardware or software for the particular 
portions operation are equivalent implementations merely determined depending on 
cost/speed necessary for the system. 

13. As per claim 3, Maupin taught the correlation comprises a map register that 
maps the exception vector to a selected one of the plurality of register sets (task-id 
register ) e.g., see col. 5, lines 35-55 and col. 6, lines 16-28)[value in the task register 
used to map the exception vector or interrupt source to register set]; 

14. As per claim 4 Maupin taught the interrupt vector generator selects a particular 
one of a plurality of interrupt routines to be used to handle the interrupt (e.g., see col. 5, 
lines 34-44); 

15. As per claim 7, 14 Maupin taught a mapping logic comprising a plurality of 
programmable fields, each corresponding to one of a plurality of exception vectors, 
each of the plurality of fields containing data referencing one of the plurality of shadow 
register sets (e.g., see col. 5, lines 34-55). Maupin did not expressly detail the shadow 
mapping logic comprises a plurality of entries, each of which is programmable to 
associate exception vectors with at least one of the plurality of shadow register sets. 
However Sato taught storing in a data memory register select data that is used to by a 
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register set selector to select which register set would be used when a particular 
interrupt occurred (e.g., see col. 3, lines 2-32), and an interrupt memory (63) to store the 
content of the select data memory (44) where the data used to select the register set for 
a particular interrupt can be changed using register set select change enable data 
stored in program memory along with vector data(51 ) (e.g., see col. 4, lines 4-37). As to 
the plurality of entries it would have been obvious to one of ordinary skill that since Sato 
taught plurality of interrupts (e.g., see fig. 3 and col. 4, lines 20-43) and storing data for 
determining which register set (e.g., see fig. 1 and col. 3, lines 5-37) was to be 
accessed during the interrupts then the Sato system would have contained plural 
entries for the plural interrupts (e.g., see fig. 3). This register set selector along with the 
select data memory and interrupt memory and program memory that stored vector 
data[that relates to a leading address of the an interrupt service routine see col. 3, lines 
17-26], register set select change data and register select change enable data that is 
selectively accessed for altering which register set is accessed during any particular 
interrupt of plural interrupts in the Sato system provides for the claimed mapping logic 
and interrupt generator. Further as to the type of memory i.e. registers that stored 
claimed data) One of ordinary skill would have been motivated at the time of the 
claimed invention to utilize high speed memory (i.e., registers) to facilitate the real-time 
interrupt processing and register set changes as taught by Sato (e.g., see 2, lines 7-27) 
and take advantage of the reduced cost of memory at the time of claimed invention 
versus at the time Sato patent was filed. 
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16. As to the off core and on core interrupts (claim 15), Maupin taught external 
source register set (46G) for external interrupts and A/D register set for internal A/D 
interrupt (e.g., see fig. 2 and col. 3, lines 37-67). 

17. As per claim 8, Maupin taught eight different register sets and therefore since it 
would require four bits to select between eight register sets (e.g., see fig. 2)(one for 
each interrupt source) then one of ordinary skill would have been motivated to employ 
four bits for the programmable fields. 

18. As per claim 9, 20, 22 , Maupin taught the data in each of the plurality of fields 
corresponds to one of plurality of shadow register sets (e.g., see col. 5, line 34-col. 6, 
line 2). 

19. As per claim 26, 27, Maupin taught upon receipt of an interrupt, determining 
which one of a plurality of exception routines should be executed (e.g., see col. 4, lines 

I- 10); and based on the received interrupt, selecting one of a plurality of shadow 
register sets to be utilized by the one of the plurality of exception routines wherein the 
step of selecting utilizes programmable registers that contain data indicating which one 
of the plurality of shadow register sets is to be used for its register (e.g., see col. 4, lines 

I I- 36). Maupin also taught that each of the programmable registers corresponds to one 
of the exception routines (e.g., see col. 6, lines 16-29). 



Claim Rejections - 35 USC § 103 
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Claims 10,11,12,13,24,25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Maupin in view of Sato (patent No. 5,459,682) . 

20. Maupin taught the invention substantially as claimed including a data processing 
("DP") system comprising: a plurality of shadow register sets with addressable registers 
(46a,46b,46c,46d, 46e,46f,46g) a least one for default task and plurality of register sets 
each shadow register set dedicated to a different interrupt source (e.g., see col. 2, lines 
56-64); interrupt vector generator (e.g., see col. 5, lines 35-44) and shadow set 
mapping logic coupled to register sets and interrupt generator (e.g., see col. 6, lines 16- 
32)[task-lds assigned to interrupt sources and execution core correlates task-ID to 
interrupt source and using interrupt task-ID to select register set (46a-46H). 

21 . As per claim 24,25 Maupin taught a status register)(storing task-Id) (e.g., see col. 
6, lines 16-28) Maupin did not specifically detail the data corresponding to a current 
shadow set and a previous shadow set (or corresponding to first and second exception 
vector or data referencing either the second register set or the third register set). 

22. Sato taught storing data comprising a program status word for the plurality 
interrupts as to which register set was to be used for the particular interrupt (e.g. see 
col. 3, lines 8-12). Therefore one of ordinary skill would have been motivated store in 
the program status register data for a current register set and a shadow register set 
indicating the register set to be accessed for each interrupt. One of ordinary skill would 
have motivated to provide that in at least one implementation of the Maupin and Sato 
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teachings the data for the current set and shadow set would have been stored in 
specific high speed locations wherein when the a change or register set would have 
been performed the change in location of the data would have occurred. This would 
have facilitated the system in accessing the data for the current or shadow data at the 
location of each would have been established. 

23. As per claim 10,1 1, Maupin taught a status register)(storing task-Id) (e.g., see 
col. 6, lines 16-28). Maupin also taught providing separate registers sets to eliminate the 
need to store data of a current task for speeding processing. Maupin did not 
specifically detail the status data registers corresponding to a current shadow set and a 
previous shadow set (or corresponding to first and second exception vector or data 
referencing either the second register set or the third register set). Sato taught storing 
data comprising a program status word for the plurality interrupts as to which register 
set was to be used for the particular interrupt (e.g. see col. 3, lines 8-12). Therefore one 
of ordinary skill would have been motivated store in data the status registers data for a 
current register set and a shadow register set indicating the. register set to be accessed 
for each interrupt. This would have facilitated the access to the status data for the 
particular task. One of ordinary skill would have recognized that in at least one 
implementation of the Maupin and Sato teachings the data for the current set and 
shadow set would have been stored in specific locations wherein when a change of 
register set would have been performed the change in location of the data would have 
occurred. This would have facilitated the system in accessing the data for the current or 
shadow data at the location of each would have been established. 
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24. As per claim 12,13 The saving of the status of registers upon occurrence of an 
interrupt and restoring the context are the interrupt was serviced was well known in the 
art at the time of the claimed invention. 

25. Claims 5,6,17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Maupin and Sato as applied to claims 1-4,14,15 above, and further in view of M. 
Morris Mano (book entitled Computer system Architecture) hereafter referred to as 
Mano. 

26. As per claim 5,18 Mano taught the selected particular one of a particular of the 
interrupt routines is located in a memory at the corresponding exception vector (e.g., 
see pages 440-441 under Software routines section). 

27. As per claim 6,17, Mano taught the interrupt vector generator selected a 
particular one of a plurality of interrupt routines to be used to handle the interrupt based 
on the priority level of the interrupt (e.g., see pages 437-441). 

28. As per claim 19 Maupin taught the interrupt vector generator selects a particular 
one of a plurality of interrupt routines to be used to handle the interrupt (e.g., see col. 5, 
lines 34-44). 

29. As the limitations of claim 28, 30, where the features discussed above are 
claimed as program code for providing the elements claimed since Maupin system 
comprised processor on a semiconductor chip that provided for interrupts it would have 
been anticipated that the features would have been programmed for controlling the 
elements as discussed above. The use of hardware or software for the particular 
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portions operation are equivalent implementations merely determined depending on 
cost/speed necessary for the system. 

30. It would have been obvious one of ordinary skill in the DP art to combine the 
teachings of Maupin and Mano. Maupin taught system where interrupt were generated 
and serviced using plural register sets (e.g., see col. 5, lines 35-44) but did not specify 
the circuitry for controlling the access to interrupt handling routines. Mano taught the 
conventional means and method for implementing the handling of interrupts in a DP 
system. Therefore one of ordinary skill in the DP art would have been motivated 
incorporate the teachings of Mano at least to implement effectively Mano teachings. 

Allowable Subject Matter 
Claims 32-36 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Response to Arguments 

Applicant's arguments with respect to claims 1-36 have been considered but are 
moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric Coleman whose telephone number is (571) 272- 
4163. The examiner can normally be reached on Monday-Thursday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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